Excitation-contraction coupling and contractile protein function in failing and nonfailing human myocardium.
Isometric force, heat output, and aequorin light emission were measured in isolated muscle strips from nonfailing human hearts and from hearts with endstage failing dilated cardiomyopathy (37 degrees C; 30-180 beats per minute (bpm)). In nonfailing myocardium, peak twitch tension increased with higher rates of stimulation, whereas the force-frequency relation was inverse in the failing myocardium. At 60 bpm and at higher rates of stimulation, peak twitch tension was reduced significantly in the failing myocardium. Myothermal measurements, performed at 60 bpm, indicated that the number of crossbridge interactions and the amount of calcium cycling are reduced significantly in the failing myocardium. Furthermore, aequorin light transients indicated that the inverse force-frequency relation in failing myocardium results from altered calcium cycling; with increasing rates of stimulation aequorin light emission increased continuously in the nonfailing and decreased continuously in the failing myocardium. The data suggest that impaired myocardial performance in failing human myocardium may result primarily from disturbed excitation-contraction coupling processes with a reduced amount of calcium cycling and, thus, a decreased activation of contractile proteins.